A wireless Mobile Adhoc Network (MANET) is an infrastructure-less mobile network which is based on radio to radio multi-hoping and they have no centralized controller or a fixed router. In MANET all nodes are capable of movement and can be connected dynamically in an arbitrary manner. Due to the dynamic nature of network topology, frequent mobility, limited battery power, routing in MANETs is a challenging task. In addition to that, overloaded nodes may deplete their energy in forwarding others packets resulting in unstable network and performance degradation. The classical AODV routing protocol does not consider nodes energy or load while path selection procedure which declines its performance sharply in high load and fast moving velocity. This paper evaluates performance of AODV protocol when path selection is made considering the load and residual energy of the node. In this approach the nodes with low energy and high load is avoided by varying the delay time of broadcasting the RREQ packet. According to the simulation results using NS-2.35 the load and residual energy based path selection approach increases the stability & energy efficiency of the network significantly. Results show a non linear improvement of tthe network lifetime, packet delivery fraction, reduces the network routing load and number of dropped packets Keywords AODV, MANET, Energy efficient path selection Scenario-1(All nodes have same initial energy)
INTRODUCTION
Ad Hoc wireless network can be formed as a self-initializing, self-configuring and self-maintaining network without fixed infrastructure. In Ad Hoc networks, wireless communication technology is used and here nodes communicate through intermediate nodes where every node performs as neighbor's router within its communication range. The major problem in Ad Hoc Networks is that the nodes are equipped with finite battery charge and they have limited transmission range as well as limited wireless resources.
In MANETs, reactive on-demand routing protocols determine routes only when required. They incur less overhead and exhibit better performance compared to the class of proactive routing protocols. Irrespective of the requirement these protocols determine routes for every node pairs, [4] [5] . In this treatise we restrict ourselves to on-demand routing protocols. [3] AODV is a popular on demand routing protocol as it consumes low memory and other resources and it is easy to implement .It exhibits better performances in case of lighter network load, but under heavier network load. its performance degrades quickly. [2] . In the routing process of AODV it selects minimum hop path between source and destination. This likely to cause some nodes in center of networks running out of energy too soon. [2] .Over time the network will eventually become partitioned if these nodes are not replaced or recharged. In a large network most of the nodes rely on other nodes to forward their packets and very few nodes actually communicates directly with destination. Some of the nodes may be especially critical for forwarding these packets because these nodes provide the only path between certain pairs of nodes. For every node that depletes its battery and stops operating, there may be a number of other nodes that can no longer communicate. This causes an unstable network and performance degradation of the network. For this reason, a number of researchers have focused on the design of communication protocols that preserve energy in order to prevent network failures for as long as possible to provide stability in the network [6] . For this reason power aware routing algorithms try to ensure equal distribution of transmission costs to all constituent nodes, so that loss of nodes due to the depletion of battery power can be avoided which in turns improves the total operational lifetime of the network.
In this paper in our proposed method of path selection current residual energy of node and load of the node is considered. The proposed method avoids relatively low energy and high load nodes at a particular time to choose the path so that relatively high energy and low nodes are selected in path for communication which interns improves network stability and energy efficiency.
The rest of the paper is organized as follows: In section 2, we provide a brief overview of AODV protocol and some related work on power aware and load aware routing. In section 3 we have described our proposed modification in path selection procedure. In section 4 we provided the simulation result and comparison of our proposed method with the original AODV. Section 5 gives the conclusion and summarizes the work.
LITERATURE SURVEY
In this section, we briefly introduce Ad hoc On Demand Distance Vector (AODV). This protocol provides quick and efficient route establishment between nodes desiring communication and AODV was designed specifically for ad hoc wireless networks, it provides communication between mobile nodes with minimal control overhead and minimum route acquisition latency. It discovers and maintains routes only if it is necessary. Route discovery works as following.
When the source wants to send data packet and if no route in its cache then it broadcasts a route request (RREQ) packet in the network. Nodes receiving RREQ packet checks whether it received the same packet recently or not. If not it records a reverse route with last hop node from which it received RREQ packet, and in this way construct a route back towards the source, and then re-broadcasts the RREQ. If the received RREQ packet is already received by the node more than once via different routes it discards that packet in order to avoid As AODV protocol uses minimum hop path to establish route it makes network-centric nodes involved in too many routings, which in turn causes the networks to get into congestion state when a large number of data transmission. Too many data transferred by one node which exceed its buffer leads to data packet loss and node energy depletion.. This makes the network to be unstable and less energy efficient. The life time of node determines the service time of the network. A goal to optimize the AODV is to try to extend the service hours of the network, make the routes of network to be more stable and also energy efficient. This paper intends to establish a more reasonable route path. [2] At present, many proposed schemes have showed up to control network congestion and make network more energy efficient. In CA-AODV [8] protocol, each node maintains a record of congestion status of neighbor nodes. Before forwarding RREQ, node looks up the congestion status of neighbors to avoid congested nodes to participate in. This method effectively solves the problem of network congestion, but it increases storage cost of congestion table and time cost of establishing bypass route. When there are too many congestion nodes Ad Hoc networks cannot bear such a large operational time. For avoiding the congestion ZHANG Huijuan and WANG Ke-te proposed a method which avoids the use of the central node. They used GPS satellite positioning to calculate which nodes are in the network center [9] . Using GPS satellite positioning every node stores location information of other nodes in network. Location calculating is done while node gets a RREQ each time. In this proposed method nodes broadcast location information periodically. This periodic broadcasting increases the network traffic. Here RREQ packet is added with parameters of average residual battery power of the nodes on the path and the number of hops that the RREQ packet has already traversed [10] . When an intermediate node receives the RREQ packet, it calculates the average residual battery power and increases the number of hops by one & the node rebroadcast RREQ after a delay-time which depends on the above calculation. This proposed method can postpone the nodes switch off time and increase network lifetime to some extent.
In Ad Hoc network, nodes are generally equipped with batteries to provide energy. The storage capacity of batteries has not improved to that great extent in recent years, so, optimize use of limited battery power to prolong the network lifetime has been the research focus. The popularly used energy research schemes are MTPR, MBCR [11] and MMBCR. MTPR scheme tries to find a rout consuming lowest energy from source to destination. This type of protocols don't consider nodes load balance, their main focus is minimum total energy consumption. The nodes battery power is the main route selection criterion for MBCR. It uses battery power of node as a route indicator. The higher energy nodes are preferred more than the lower energy nodes for data forwarding. In MMBCR the main goal is to make the key nodes 'energy consumption lowest. The above three solutions are based on the total routing energy consumption and they add extra field in RREQ packet which increases the network overhead and storage overhead. [2] Jian Kuang, Xianqing Meng, Jiali Bian proposed a method which takes into account nodes remaining energy, load and moving speed to increase network lifetime and better energy consumption and stability in the network. They have defined normal, warning and dangerous three type of threshold values for these three parameters. If any of the two parameters in the dangerous range then node will drop RREQ packet .If any of the two parameters are in the warning range then node wait for a delay time then rebroadcast RREQ. This proposed method is able to longer the network lifetime to some extent. [2] 
LOAD AND RESIDUAL ENERGY BASED PATH SELECTION PROCESS
In the modification of the path selection process in AODV , when an intermediate node receives a RREQ packet and if it is not the destination node or it don't have any fresh route to destination, then it calculates delay time to forward the packet using the following equation From the above equation it is clear that if the energy of node is low then delay will increase and if the queue length of node is high then delay will increase. So a node having relatively low energy and high load will broadcast the RREQ packet late then a High energy and low load node. Since by default the AODV replies to the RREQ packet it first receives , so with the modification in delay it will tend to choose relatively high energy and low load nodes in the path and in turns increasing the energy efficiency and stability of network. The detailed flow chart of the proposed method is given below:-. 
SIMULATION RESULT & ANALYSIS
The simulation carried out in NS 2.35 simulator. The simulation carried out in two scenarios. In the first scenario the all nodes initial energy is same. In the second scenario to make it more realistic we have taken all nodes initial energy different. 
Simulation Time 200s
Network life time can be measured either as the time when first node dies, or a certain number of nodes drops below a threshold energy level, or death of all the nodes. Here in this paper we have considered network lifetime as the time when first node dies or drops below 30% of their initial energy. In case of both the scenarios in simulation, the network lifetime, packet delivery fraction increases then the original AODV. The network routing load and number of dropped packets also reduces in the modified AODV. The significant improvement is observed in end to end delay parameter. The simulation result graphs are shown below for both the scenarios
CONCLUSION
An early energy depletion of nodes can lead to an unstable network and performance degradation in ad hoc networks.
Since the original AODV considers only the minimum hop count as its main criterion for path selection, under heavier loads its performance degrades sharply as some of the nodes in network center loses energy quickly. This paper proposes the method to solve this problem by considering the load and residual energy of node in path selection process. This new approach reduces the unstable routing and extends the network life time significantly. The simulation considers two scenarios, in one all the nodes initial energy is same and in other different nodes have different initial energy. In both the situations the simulation result shows that the network life time and packet delivery fraction improves in the modified AODV. The number of dropped packets and network routing load also reduces in case of modified AODV.
